Varenicline provokes impulsive action by stimulating α4β2 nicotinic acetylcholine receptors in the infralimbic cortex in a nicotine exposure status-dependent manner.
Higher impulsivity is a risk factor for criminal involvement and drug addiction. Because nicotine administration enhances impulsivity, the effects of stop-smoking aids stimulating nicotinic acetylcholine receptors (nAChRs) on impulsivity must be determined in different conditions. Our goals were 1) to confirm the relationship between varenicline, a stop-smoking aid and α4β2 nAChR partial agonist, and impulsivity, 2) to elucidate the mechanisms underlying the effects of varenicline, 3) to examine whether a low dose of varenicline that does not evoke impulsive action could block the stimulating effects of nicotine on impulsive action, 4) to determine whether the route of administration could modulate the effects of varenicline on impulsive action, and 5) to determine whether the effects of varenicline on impulsivity could be altered by smoking status. We used a 3-choice serial reaction time task to assess impulsivity and other cognitive functions in rats. Our findings are as follows: 1) acute subcutaneous (s.c.) injection of varenicline evoked impulsive action in a dose-dependent manner; 2) the effects of varenicline on impulsivity were blocked by the microinjection of dihydro-β-erythroidine, a α4β2 nAChR antagonist, into the infralimbic cortex; 3) the low dose of varenicline did not attenuate the effects of nicotine on impulsive action at all; 4) oral administration of varenicline evoked impulsive action in a similar manner to s.c. injection; and 5) the stimulating effects of varenicline on impulsive action were not observed in rats that received nicotine infusion for 8days or nicotine-abstinent rats after discontinuing infusion. Additionally, we found that oral varenicline administration enhanced attentional function whether nicotine was infused or not. Thus, although varenicline administration could be harmless to heavy smokers or ex-smokers, it could be difficult for non-smokers with respect to impulsivity, whereas it may be beneficial with respect to attentional function.